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TITLE OF THE INVENTION 

AIRBAG 

Cross reference to related appHcatioii 
5 This is a continuation-in-part application of patent applications Serial 

No.09/3 18,251 filed on May 25,1999 abandoned and Serial No. 342,171 filed 
on June 29, 1999. 

BACKGROUND OF THE INVENTION AND RELATED ART STATEMENT 
10 The present invention relates to an airbag for an airbag device 

installed in a conveyance including a vehicle and an aircraft and, more 
particularly, to an airbag where gas is prevented from leaking from seams 
between panels. 

15 An vehicle airbag for an automobile, such as a driver's airbag, a front 

passenger's airbag, a rear passenger's airbag, and a side airbag, or an airbag 
for an aircraft, has a plurahty of panels which are sewn together in a bag- 
like configuration. The airbag is inflated by gas supphed fi"om an inflator. 
An airbag which requires to retain its internal pressure for a long 

20 time is desired to extremely prevent gas leakage through seams. Such an 
airbag is for example a side airbag (of a curtain type) for protecting a head of 
an occupant and a side airbag for coping with roU over. 

In order to prevent the gas leakage through the seams between the 
panels, as shown in Figs. 4a, 4b, silicone tapes 4 are attached along 
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peripheries of panels 1', 2' to cover a seam 3' of the panels 1', 2'. 

The conventional airbag in Figs. 4a, 4b, the silicone tapes 4 must be 
attached to the both surfaces of the airbag, thereby increasing the man-hour 
and impairing the productivity. When high pressure gas is introduced into 
5 the airbag, there is a possibility of gas leakage through a clearance between 
the panels 1', 2' as shown in an arrow G in Fig. 4b. Therefore, the amount of 
gas to be supphed by the inflator must be increased in consideration of the 
amount of gas leakage, so the capacity of the inflator should be large. 

10 OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide an airbag where gas is 
prevented from leaking at seams between panels and which has excellent 
productivity. 

An airbag of the present invention has a first panel and a second 
15 panel, peripheral portions of which are connected to each other by sewing by 
yarn and bonding by elastic adhesive. 

The elastic adhesive has preferably elongation of more than 200%, 
more preferably of 200 to 1000%. The elastic adhesive may be one of 
silicone adhesive, urethane adhesive, nitrile rubber adhesive, and 
20 polysulfide adhesive. Silicone RTV adhesive is preferable as the silicone 
adhesive. 

If the panel is coated with a silicone coating for prevention of gas 
leakage through the panel, the elastic adhesive is preferably silicone 
adhesive. If the panel is coated with an urethane coating, the elastic 
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adhesive is preferably urethane adhesive. 

The airbag of the present kivention has httle or no gas leatage, since 
the first panel and the second panel are not only sewn together but also 
bonded by the elastic adhesive along theix peripheries. When the panels 
5 are sewn together after bonding the panels with the elastic adhesive, the 

panels are prevented from slipping to each other during the sewing operation, 
thus improving the sewing workability. The sewing yarns seaming the 
panels through the elastic adhesive are prevented by the elastic adhesive 
from coming into contact directly with gases from the infl ator. 

10 The seams may include a first seam positioned outside and a second 

seam positioned inside, and sewing yarn for the second seam may be thinner 
than sewing yarn for the first seam. The sewing yarn for the second seam 
positioned inside is broken during the inflation of the airbag so as to 
partially absorb energy of gas pressure. This energy absorption reduces the 

15 impact apphed to the sewing yarn for the first seam positioned outside 
during the inflation of the airbag. 

The seam of the panels may be covered by elastic sealant, thereby 
preventing the gas leakage at the stitches. The sealant is preferably 
sihcone or urethane sealant. If the panel is coated with sihcone coating, the 

20 sealant is preferably sihcone sealant. If the panel is coated with urethane 
coating, the sealant is preferably urethane sealant. 

The thickness of the elastic adhesive may be even or uneven. The 
elastic adhesive is preferable to have a larger thickness at a portion where a 
larger stress is appHes than another portion, whereby the elastic adhesive 



stretches according to the stress. 

The elastic adhesive may be adhered not only to the peripheral 
portions of the panels where they are sewn each other but also to the 
neighborhood thereof inside in the airbag , so that the elastic adhesive in the 
5 neighborhood peels and absorbs stress apphed thereto when the airbag is 
inflated. 

The elastic adhesive is preferable to be as flexible as possible so that 
the airbag becomes easy to be folded with a small bending resistance of the 
airbag whereby reducing a packaging volume of the airbag. 

10 The elastic adhesive adhered to the airbag is preferable to be 

hardened rapidly in a oven with a short time. The elastic adhesive is 
preferably of one-can t5^e in this case. 

The elastic adhesive may be dotted to the airbag, and each dot of the 
elastic adhesive may have a configuration hke a column or a corn. The 

15 column or the corn of the elastic adhesive prevents air from remaining in the 
hardened elastic adhesive which bonds the panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. la is a perspective view showing an embodiment of an airbag 
20 according to the present invention, Fig. lb is an enlarged sectional view 

taken along a hne IB-IB of Fig. la, Fig. Ic is an enlarged sectional view of a 
part of the peripheries of the airbag when inflated; 

Fig. 2 is an enlarged sectional view of the part of the peripheries of 
the airbag when fully inflated; 
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Fig. 3 is a sectional view of a part of the peripheries of an airbag 
according to another embodiment; 

Fig. 4a is a perspective view showing a conventional airbag, Fig. 4b is 
an enlarged view of a section taken along a line IVB-IVB of Fig. 4a; 
5 Fig. 5 is a side view of an airbag according to another embodiment; 

Fig. 6 is a perspective view of the airbag shown in Fig. 5 when 
inflated; and 

Fig. 7 is a sectional view taken along a line VIIA-VIIA of Fig. 6, Fig. 
7b is an enlarged view of a VIIB part of Fig. 7 a. 

10 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present invention will be described 

with reference to the attached drawings. 

Fig. la is a perspective view showing an embodiment of an airbag 
15 according to the present invention, Fig. lb is an enlarged sectional view 

taken along a Hne IB-IB of Fig. la. Fig. Ic is a sectional view of the same part 

shown in Fig. lb when the airbag is inflated and deployed. 

Though an airbag 10 shown in Figs, la-lc is a side airbag for an 

automobile, it shotdd be understood that the present invention is not limited 
20 thereto and may be apphed to automobile airbags for a driver's seat, a front 

passenger's seat, and a rear passenger's seat and also to an airbag for an 

aircraft. 

The airbag 10 has a first panel 1 and a second panel 2 which are 
sewn together along peripheries thereof. The peripheries of the first and 
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second panels 1, 2 are bonded by elastic adJiesive 5 such as silicone or 
urethane adhesive and sewn together by sewing yams 6A, 6B. During the 
inflation ofthe airbag 10, as shown in Fig. Ic and Fig. 2, the elastic adhesive 
5 stretches following the panels 1, 2 which move apart from each other. The 
5 adhesive 5 stretches with being adhered to the panels 1, 2, thereby 

preventing the gas leakage through a clearance between the panels 1, 2. 

The elastic adhesive 5 is applied along the peripheries ofthe panels 1, 
2 over a width W from 5 mm to 15 mm (as shown in Fig. lb) with an amount 
j&rom O.Olg/cm^ to 0.05g/cm^. 

10 The panels 1, 2 are preferably made of woven fabric of synthetic resin. 

The inner surfaces ofthe panels 1, 2 may be coated with a silicone or 
urethane coating for filling. If the panel is coated with a sihcone coating for 
prevention of gas leakage through the panel, the elastic adhesive is 
preferably silicone adhesive. If the panel is coated with an urethane coating, 

15 the elastic adhesive is preferably urethane adhesive. When the elastic 
adhesive matches with the coating on the panel, the panels 1,2 are bonded 
strongly by the elastic adhesive. 

In this embodiment, the panels 1, 2 are sewn together along two 
stitching lines by two sewing yarns 6A, 6B. The inner one of the stitching 

20 hnes is made with the sewing yarn 6A which is relatively thin to make a 
second seam and the outer one is made with the sewing yarn 6B which is 
relatively thick to make a first seam. 

According to the airbag which is sewn along the two stitching lines of the 
peripheries, as shown in Fig. 2, the relatively thin sewing yarn 6A composing 
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the inner stitching line is broken by the pressure of gas supphed from an 
inflator, thereby partially absorbing the energy of the gas pressure which is 
exerted on a connection of the panels 1, 2 in the stripping direction. 
Therefore, the impact exerted in such a direction as to break the first seam 
5 composed of the sewing yarn 6B can be reduced, thereby further securely 
preventing the gas leakage at the connection of the panels 1, 2. 

The relatively thin sewing yarn 6A composing the inner stitching line 
preferably has fineness about 210-420d (deniers) and the relatively thick 
sewing yam 6B composing the outer stitching line preferably has finesses 

10 about 840-1260d. The first seam by the sewing yam 6B is preferably 

located apart from the peripheral edges of the panels 1, 2 by a distance about 
10-18 mm and the distance (d in Fig. lb) between the yarn 6B and the yarn 
6Ais preferably about 2-5 mm. 

The airbag 10 can be made by superposing the panels 1, 2 having a 

15 portion to be sewn to which the elastic adhesive 5 is applied and, after that, 
sewing up them with the sewing yams 6A, 6B. Since the panels 1, 2 are 
bonded to each other by the elastic adhesive 5, the panels 1, 2 are prevented 
from slipping to each other during the sewing, thereby improving the sewing 
workability. 

20 Though the two sewing yams are used to stitch the double seams in 

the airbag shown in Figs, la, lb, Ic, the sewing may be made by using only 
one sewing yarn. In this case, a sewing yam having fineness about 840- 
1260d is preferably used and a portion along and apart from the peripheral 
edges of the panels by a distance 10-20 mm is preferably stitched. 
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As shown in Fig. 3, silicone or urethane sealant 7 may be applied to 
the peripheral edges ofthe panels 1, 2 to cover the stitching lines of the 
sewing yams 6A, 6B. Applying the sealant 7 prevents the gas leakage from 
the stitching. 

5 Figs. 5 through 7b show an airbag for protecting the head of an 

occupant which is disposed along a roof-side member above an automobile 
door. This airbag 20 has two panels 21, 22 which are connected to each 
other by elastic adhesive 26 such as sihcone or urethane adhesive and 
sewing yams 23, 24. The airbag 20 comprises a gas introducing portion 25 

10 to be disposed along an A pillar or a C pillar ofthe automobile. Gas from a 
gas generator is introduced into the airbag 20 through an opening 25a at a 
tip of the gas introducing portion 25. The sewing yarn 23 is stitched to 
connect the peripheral portions ofthe panels 21, 22 and the sewing yam 24 
is stitched to connect the middle portions ofthe panels 21, 22. The aixbag 

15 20 expands from the roof side to an upper portion ofthe door so as to receive 
the head of the occupant. The airbag 20 is sewn together at the middle 
portions ofthe panels 21, 22 in order to restrain the thickness (T in Fig. 7a) 
of the inflated airbag 20 to a predetermined value. 

The form of sewing the panels 21, 22 along the peripheral portions of 

20 the panels 21, 22 is the same as that shown in Fig. lb, that is, the peripheral 
portions ofthe panels 21, 22 are bonded with the elastic adhesive 26 such as 
sihcone or urethane adhesive and sewn up along two stitching hnes by 
sewing yams, but the illustration is omitted. One ofthe sewing yarns 
composing the inner stitching hne is thinner than the other one ofthe semng 



yarns composing tlie outer stitching line. 

At the middle portions of the panels 21, 22, as shown in Fig. 7b, the 
panes 21, 22 are bonded with the elastic adhesive 26 and sewn up by the 
sewing yarn 24 to each other. The sewing yarn 24 comprises a thin yam 
5 24A and a thick yam 24B. The yarn 24A is positioned close to an inner 
chamber 28 of the airbag 20 as compared to the yam 24B. Therefore, 
during the inflation of the airbag 20, the thin yarn 24Ais broken in the same 
manner as the case of Fig. 2, thereby partially absorbing the energy apphed 
to the connection of the panels 21, 22 in the stripping direction. As a result 
10 of this, the impact in the stripping direction appHed to the seam made by the 
sewing yam 24B is reduced. 

Though the two sewing yams 24A, 24B having different thickness 
are used in the embodiment of Figs. 5-7, only one stitching Hne may be 
provided. 

15 As mentioned above, the present invention provides an airbag which 

can securely prevent the gas leakage from the connection between the panels 
and has excellent productivity. 

The specification refers to the disclosure of apphcations Serial No. 
09/318,251 filed on May 25, 1999 and Serial No. 342,171 filed on June 29, 

20 1999. 
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V^Tiat is claimed is: 

1. An airbag comprising a first panel and a second panel, 
peripheral portions of wMch are connected to each other by connecting 
means, 

5 wherein said connecting means includes sewing by yarn and bonding 

by elastic adhesive. 

2. The airbag as claimed in claim 1, wherein said elastic 
adhesive has elongation of more than 200%. 

3- The airbag as claimed in claim 1, wherein said elastic 
10 adhesive is sihcone adhesive. 

4. The airbag as claimed in claim 1, wherein said elastic 
adhesive is urethane adhesive. 

5. The airbag as claimed in claim 1, wherein at least one of said 
panels is coated with a sihcone coating, and said adhesive is sihcone 

15 adhesive. 

6. The airbag as claimed ia claim 1, wherein at least one of said 
panels is coated mth a urethane coating, and said adhesive is urethane 
adhesive. 

7. The airbag as claimed ia claim 1, wherein said sewing by 

20 yarn comprises a first seam positioned outside and a second seam positioned 
inside, and wherein the sewing yarn for the second seam is thinner than the 
sewing yam for the first seam. 

8. The airbag as claimed in claim 7, wherein the sewing yarn 
for the second seam is broken during the inflation of the airbag so as to 
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partially absorb energj^ of gas pressure. 

9. Tbe airbag as claimed in claim 1, wherein, tlie seam on tlie 
peripheral portions of the panels is covered by sealant. 

10. The airbag as claimed in claim 1, wherein the amount of the 
5 elastic adhesive to be apphed is from O.Olg/cm^ to 0.05g/cm^. 

11. The airbag as claimed in claim 1, wherein the elastic 
adhesive is E.TV (room temperature vulcanizing) silicone rubber. 

12. The airbag as claimed in claim 1, wherein the panels are 
made of synthetic resin woven fabrics. 

10 13. The airbag as claimed in claim 1, wherein said adhesive 

stretches with being adhered to the respective panels. 

14. The airbag as claimed in claim 1, wherein said adhesive is 
adhered not only to the peripheral portions of the panels where they are 
sewn each other but also to the neighborhood thereof inside in the airbag , so 

15 that the elastic adhesive in the neighborhood peels and absorbs stress 
apphed thereto when the airbag is inflated. 

15. The airbag as claimed in claim 1, wherein the thickness of the 
elastic adhesive is uneven. 

16. The airbag as claimed in claim 1, wherein the elastic adhesive 
20 has a larger thickness at a portion where a larger stress is apphes than 

another portion, whereby the elastic adhesive stretches according to the 
stress. 
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ABSTRACT OF THE DISCLOSURE 

An airbagis provided which securely prevents gas leakage through 
seams between panels and has excellent productivity. The airbag 10 has 
panels 1, 2. Peripheral portions of the panels 1, 2 are bonded with silicone 
5 adhesive 5 and also sewn together by sewing yarns 6A, 6B. Seams of the 
sewing yams 6A, 6B may be coated by silicone sealant. The sewing yarn 6A 
composing an inner seam is thinner than the sewing yarn 6B composing an 
outer seam so that the sewing yam 6Ais broken during the inflation of the 
airbag 10, thereby absorbing energy. 
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Fig. 2 
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As a below named inventor, 1 hereby declare that 

My residence, post office address and citizenship are as stated below next to nay name, 

i believe ! am the original, first and soie inventor (if only one name is listed below) or an original, 
. first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

AIRBAG 

the specification of which 

(check one) 

Si is attached hereto. 

□ was filed on as United States Application No. or PCT International 

Application Number 

and was amended on 

(if applicable) 

i hereby state that 1 have reviewed and understand the contents of the above identified specification, 
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i acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
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